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-SOME CLIMATIC CONDITIONS OF OHIO.
OTTO E. JENNINGS.
Plant Ecology has to do with the adaptations and modifications
of plants to each other and to the outside world. In taking up
the study of plant ecology it is necessary, therefore, that factors
external to the plant be taken into consideration. We must study
the environment of the plant as well as the plant itself.
Probably a majority of the factors which make up the environ-
ment of plants and thus have to do with plant ecology fall within
the domain of meteorology. Light, temperature, wind, and
moisture (in its different forms) are all very important ecological
factors and to their variations both singly and in combination are
due most of the characteristic differences in the flora of different
regions.
Practical workers along the different lines of plant production
must keep within more or less definite limits determined by me-
teorological conditions. No farmer, orchardist, or gardener can
well afford to ignore such things and much less can the ecologist,
working more or less upon a theoretical basis, expect to accom-
plish much without taking into account these various meteoro-
logical factors.
In connection with Prof. Schaffner's work on the plant ecology
of Ohio the writer has endeavored to work out the general
* Read before the Ohio Academy of Science, Nov. 1902, Columbus, Ohio.
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meteorology of the state as far as it may have some part in the
ecology of the region and it is the object of this paper to present
the results of such investigations.
In view of the two very important requisites to trustworthy
averages ;—(a) records running through a long period of years
and (#) as uniform distribution over the State as possible, the
following stations were selected as representing the meteorologi-
cal conditions of Ohio : Ashtabula, Cleveland, Findlay, Mont-
pelier, Sandusky, Toledo, Wooster, New Alexandria, Columbus,
•Milligan, Marietta, Portsmouth, Clarksville, Cincinnati, and
Greenville.
These stations have records ranging in point of duration from
six years at Ashtabula, eight years at Milligan, and ten years at
Montpelier, on up to twenty-four years at Columbus and thirty-
two years at Toledo, Cleveland, and Cincinnati. Although it is
claimed generally by meteorologists that a longer record is neces-
sary for accurate averages than is yet possessed by some of the
stations named, it is believed, in view of the uniformity with
which the stations having the shorter records have checked up
with those having longer records, and in view of the fact that in
cases of doubt records of neighboring stations were in several
cases consulted, that very fair general averages have been obtained
and that longer records will not materially alter our charts.
PRECIPITATION, TOTAL. (Plate I I I Map II .)
Taking up first the subject of precipitation we find no very
great range in the normal annual amount. The valleys of the
Ohio and Miami Rivers have the greatest precipitation, about
forty inches per year, while the valley of the Maumee River has
the "least,—below thirty-five inches.
SNOWFALL. (Plate I I I MAP I.)
Precipitation in the form of snow shows an entirely different
set of averages from that of the total precipitation. The northern
part of the state shows some very striking extremes. In less
than one hundred miles along the shore of I^ake Erie,—from
Sandusky to Ashtabula,—the annual snowfall rises from thirty
to sixty inches. South from Ashtabula the snowfall decreases to
twenty inches in 150 miles, while a line drawn through the cen-
tral part of the state from north to south would cover in 200 miles
a range of but ten inches of snowfall.
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MAXIMUM MONTHLY PRECIPITATION.
Another phase of the subject of precipitation which is of some
importance ecologically is that of the maximum and minimum
monthly precipitation. The records here again indicate very
interesting differences in the state. Throughout the southwestern
part of Ohio March is the wettest month of the year. The range
was from 5.69 in. at Cincinnati to 9.02 in. at Portsmouth for the
region having the maximum precipitation in March. With the
exception of Milligan, with a maximum of 6.64 inches in June,,
the remainder of the state has its rainiest season in July with
maxima ranging from 4.63 inches at Cleveland to 6.95 inches at
Ashtabula.
MINIMUM MONTHLY PRECIPITATION.
For the minimum monthly precipitation fourteen of the fifteen
stations report October, the range being from 0.85 inches at
Clarksville to 1.29 inches at Ashtabula. The one station not
agreeing with the above was Sandusky with a minimum of 0.95
inches in December.
RAINY DAYS. (Plate III Map III . )
The region bordering Lake Erie, as might be suspected, leads
the state in the total number of rainy (or snowy) days per year.
Cleveland has precipitation 150 days in the year, while in the
extreme northwestern and in the southeastern part of the state
the number falls to below 100.
CLEAR DAYS P E R YEAR. (Plate III Map IV.)
Sandusky reports the least number of clear days (69) while
Ashtabula reports the greatest number, —over 160. Just why
this should be is rather difficult to say. It was thought that
perhaps some of the difference might be due to the shortness of
record at Ashtabula (6 years') or to a lack of uniformity in sky
observations at different stations, but the examination of the
records of neighboring stations seemed to confirm the reliability
of Ashtabula\s records as averages of that localit}-.
CLOUDY DAYS.
The number of cloudy days follows about the same order as
the rainy days. A strip running south and west from Sandusky
to Cincinnati through the central part of the state, includes the
region having the greatest number of cloudy days. Sandusky
leads with 169 per year.
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The following table gives the above data in tabular form,




MEAN TEMPERATURE. (Plate IV Map V.)
Taking up now the temperature of the state, we find a normal
range of 6° F.,—from 490 F. in the extreme north to above 55°
P. in the south. The annual isotherms vary quite regularly with
the latitude excepting in the north-central part of the state as the
map will show.
EXTREME MAXIMUM TEMPERATURE. (Plate IV Map VI.)
The highest temperature is normally reached in the latter part
of July. The only station differing from this was Milligan
with a maximum of 100° F. on August 11. The other fourteen
stations ranged in extreme maxima from 100° at Portsmouth
down to 920 at Greenville and 930 at Ashtabula.
EXTREME MINIMUM TEMPERATURE. (Plate IV Map VII . )
The extreme minimum temperatures vary by twice as main-
degrees as do the extreme maximum. At Portsmouth the aver-
age of lowest records is one degree below zero, while Montpelier
averages thirteen below and Milligan eighteen below zero. The
time of the coldest averages is about January 24 at Columbus,
this being the earliest, and February 7, at Ashtabula. As has
been previously shown by Prof. Moseley in his " Sandusky
Flora," ice drifting eastward in Lake Erie may prolong the cold
season at points toward the eastern end of the Lake. This prob-
ably explains the lateness of the records of extremes at Ashta-
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bula. The average for Milligau just given I think is probably
too low. The records have been kept for only eight years and
during this time has occurred the exceptionally low temperature
of 1899 which must necessarily have unduly influenced the aver-
age. Yet it must be acknowledged that the region about Perry
County and northwestward shows very low maxima; throwing out
altogether its two lowest records, Milligan would still hold the
lowest minima among the fifteen stations,—or, even leaving
Milligan out altogether, the map will still remain practically
unchanged.
AVERAGE EXTREME RANGE OF TEMPEATURE.
(Plate IV Map VIII .)
By average extreme range of temperature is here meant the
difference between the average of extreme minimum temperatures
and the average of extreme maximum temperatures.
Considered thus the smallest range (The most equable temper-
ature) is to be found along the shore of Lake Erie and in the
immediate vicinity of the Ohio River, while the region of greatest
extremes occurs in a strip commencing at the northwest corner of
the state and continuing southeastward reaching its culminating
point in Perry County, not more than fifty miles from the Ohio
River, where the range is as small as anywhere in the state,—
(Milligan 1150 range and Marietta too°).
The greatest ranges among the fifteen stations for any individ-
ual year were, as far as the records showed, at Milligau in 1899,
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Plate 3.
Jennings on " Some Climatic Conditions of Ohio."
EXPLANATION OF MAPS.
MAP I. Mean Annual Snowfall, in inches of snow.
MAP II. Mean Annual Precipitation, in inches.
The blank space denotes areas of less than 35 inches of precipitation,
the medium dotted 35 to 40 inches, and the heavy dotted over 40
inches.
MAP III. Average Number of Days per year in which Precipitation Occurs.
The blank space represents areas of less than 100 days and the succes-
sively darker areas respectively, 100 to 125, 125 to 150, and the
darkest 150 or more days.
MAP IV. Average Number of Clear Days per year.
The clear days increase from darkest area, less than 75, through the
successively lighter portions up to 150 or more in the blank space.
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OHIO NATURALIST. Plate 4.
JENNINGS on" Some Climatic Conditions of Ohio."
EXPLANATION OF MAPS.
MAP V. Mean Animal Temperature.
; Lines denote mean temperature for the year ranging from 49 to 55
degrees Fahrenheit.
MAP VI. Mean Maximum Temperature.
Lines pass through points having the same average of maximum tem-
peratures. Lines differ from each other by 2^ degrees Fahrenheit.
MAP VII. Mean Minimum Temperature.
Lines pass through points having the same average of extreme mini-
imum temperature. The lines differ from each other by five degrees
Fahrenheit.
MAP VIII. Mean Annual Range of Temperature.
Lines pass through points having the same average range between the
extreme minimum and extreme maximum temperature of the year.
